The restriction-endonuclease map and the nucleotide sequence of the central region in the extrachromosomal rDNA palindrome of two micronuclear and one a-micronucleate species of Tetrahymena has been determined. The sequence data show that the different species investigated have a 24 or 26 nucleotide sequence region at the very center of the rDNA molecule which is non-palindromic. Comparison of the present sequence data with the published data of another micronucleate species reveal that a segment of 38 base pairs just outside the non-palindromic center is highly conserved in all the different species, while the rest of the central region show little sequence homology. The relevance of this conserved region to the amplification process of the rDNA molecule is discussed.
INTRODUCTION
Two types of nuclei exist in the unicellular micronucleate species of the ciliated protozoan, Tetrahymena; a polyploid (somatic) macronucleus which is responsible for the transcriptional activity during vegetative growth and a diploid (germinal) micronucleus which maintains the genetic continuity of the organism (reviewed in ref. 19) . During the sexual cycle (conjugation) the micronucleus undergoes several processes including meiosis and mitosis to give rise to both the micronucleus and the macronucleus of the offspring. In contrast, certain Tetrahymena species exist which do not contain a micronucleus. These a-micronucleate species can only reproduce vegetatively. In the macronucleus of both micronucleate and a-micronucleate species of Tetrahymena the genes coding for ribosomal RNA (rDNA) exist in multiple copies as extrachromosomal, linear molecules of about 20 kb with two transcription units for the rRNA precursor arranged as palindromes (1) (2) (3) .
In the micronucleus, however, the rDNA is Integrated in the chromosome and exists as a single copy of aDproximately half the size of the palindromic rDNA molecule (4) . Therefore, in the case of the micronucleate species the macronuclear rDNA palindromes are generated from the integrated rDNA copy by an excision and amplification process during macronuclear development. By comparison of the nucleotide sequence of the central and terminal regions of the rDNA palindrome with those of the junction regions of the integrated rDNA it might be possible to obtain information about the molecular mechanisms involved in the generation of extrachromosomal rDNA palindromes. We report here sequence data of the central region of the rDNA palindrome from a number of species. Comparison of our sequence data with that previously published (12, 13) suggests that the extrachromosomal rDNA from all species of Tetrahymena contain a non-palindromic region at the center of the molecule flanked by a short sequence highly conserved in all species. These sequence comparisons should be important in helping to understand the mechanism by which extrachromosomal rDNA is generated.
MATERIALS AND METHODS
T. pyriformis (GL-C) , T_. pigmentosa (UM 1286) and T. hyperangularis 
RESULTS
The restriction maps of rDNA isolated from T. pyrlformls, T. plgmentosa and T_. hyperangularis have been determined for a number of restriction enzymes some of which is depicted in Fig. 1A . The maps were deduced from agarose gel analysis of the digestion products generated by different combinations of double digestions as described by us (2) and by others (7, 6, 11) .
Eco RI digestions of T_. pigmentosa and T_. hyperangularia gave rise to a con- •Hie nucleotide sequence of T. thermophlla was taken from Kiss and Pearlman (12) and the sequence of another T. pigmentosa strain was determined by Kan and Gall (13) . The sequences represent the alow moving bands on strandseparating gels. Arrows indicate the center of the palindromes, while the symbols T, V and A mark the non-palindromic regions of T. plgmentosa/T. hyperangularis, T_. pyriformis and T. thermophlla, respectively. Space in T. thermophlla is inserted in order to demonstrate maximum homology. Nucleotide residues are numbered in the direction from 5' to 3'. T. pyrlformis could be explained by assuming that this strain represents a former micronuclear strain which once lost its micronucleus. This could happen as a result of an impaired conjugational process or as a spontaneous event as has been reported for laboratory strains during vegetative cultivation (19) .
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